Recent neuropsychological evidence suggests that acquired brain lesions can, in some instances, abolish the ability to integrate inputs from different sensory modalities, disrupting multisensory perception. We explored the ability to perceive multisensory events, in particular the integrity of audio-visual processing in the temporal domain, in brain-damaged patients with visual field defects (VFD), or with unilateral spatial neglect (USN), by assessing their sensitivity to the 'Sound-Induced Flash Illusion' (SIFI). The study yielded two key findings. Firstly, the 'fission' illusion (namely, seeing multiple flashes when a single flash is paired with multiple sounds) is reduced in both left-and right-brain-damaged patients with VFD, but not in right-brain-damaged patients with left USN. The disruption of the fission illusion is proportional to the extent of the occipital damage. Secondly, a reliable 'fusion' illusion (namely, seeing less flashes when a single sound is paired with multiple flashes) is evoked in USN patients, but neither in VFD patients nor in healthy participants. A control experiment showed that the fusion, but not the fission, illusion is lost in older participants ( 450 year-old), as compared with younger healthy participants (o 30 year-old). This evidence indicates that the fission and fusion illusions are dissociable multisensory phenomena, altered differently by impairments of visual perception (i.e. VFD) and spatial attention (i.e. USN). The occipital cortex represents a key cortical site for binding auditory and visual stimuli in the SIFI, while damage to right-hemisphere areas mediating spatial attention and awareness does not prevent the integration of audio-visual inputs in the temporal domain.
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Introduction
Crossmodal illusions can result from the integration of discordant information from different sensory modalities. These illusions represent perceptual strategies for dealing with intersensory conflicts, yielding coherent to incoherent perceptual experiences across sensory systems (Bolognini et al., 2015a) . Recent studies indicate that the perception of crossmodal illusions can be selectively altered in brain-damaged patients, depending on their neuropychological disorder (reviews in Bolognini et al., 2013a Bolognini et al., , 2015a . This is, for instance, the case of the ventriloquist illusion (Howard and Templeton, 1966) , whereby the perceived location of a sound is captured by the location of a synchronous, but spatially disparate, visual stimulus (Thurlow and Jack, 1973; Welch and Warren, 1980; Warren et al., 1981) . The ventriloquist illusion is disrupted in patients with homonymous Visual Field Defects (VFD), contralateral to the side of the hemispheric lesion, but is preserved in right-brain-damaged patients with left Unilateral Spatial Neglect (USN) (Bertelson et al., 2000; Leo et al., 2008; Passamonti et al., 2009 ). These findings suggest that the ability to integrate conflicting visual and auditory information in the spatial domain can be selectively compromised by a primary sensory visual deficit, but not by a higher-order disorder of spatial attention.
The present study went one step further, by investigating whether and how cerebral lesions impairing vision (i.e., homonymous VFD), or spatial attention (i.e., USN), impact the ability to bind audio-visual signals in the temporal domain. To explore multisensory perception in brain-damaged patients with VFD or left USN, we took advantage of a powerful crossmodal audio-visual illusion, namely the Sound-Induced Flash Illusion (SIFI) (Shams et al., 2000 (Shams et al., , 2002 
